Scanning Our Past 


Transatlantic Consultation: Edison and Hopkinson 


The generating station that opened at Pearl Street, New 
York, in September 1882 is well known, but it was not 
Edison’s first. His station at Holborn Viaduct, London, 
opened nine months earlier. Edison had already been active 
in Britain with his phonograph and telephone, and his British 
interests were managed by E. H. Johnson. As he moved 
into lighting and electricity supply, he also needed legal and 
technical expertise in London, and for this he enlisted the 
services of John Hopkinson (Fig. 1). The association be- 
tween Edison and Hopkinson was short-lived but important 
for both of them. Surviving correspondence, mostly from 
1882 and now in the Edison Papers, enables us to follow 
their dealings. 

Hopkinson’s father ran an engineering business in Man- 
chester and was active in both church and political life there. 
Not surprisingly, the son followed an engineering career but, 
unusually for that date, began with a thorough scientific ed- 
ucation at Trinity College Cambridge. He worked for his fa- 
ther’s firm for a year and then became manager of the light- 
house department of James Chance and Company of Birm- 
ingham. In 1877, he moved to London as a consulting elec- 
trical engineer and soon made a name for himself, especially 
as an expert witness in patent cases. 

In setting up the Holborn Viaduct station for Edison, 
Johnson had to convince the scientific and financial estab- 
lishments in London that Edison’s system was the best and 
was going to dominate the new electric lighting market. 
Johnson felt he had scored a great coup when, in November 
1881, he enlisted Hopkinson’s services. The name was 
already known to Edison—extracts from Hopkinson’s 
publications appear in Edison’s notes of that period. 

Hopkinson reported to Edison on a variety of matters 
(Fig. 2), including the problems with the generators at Hol- 
born Viaduct. In September 1882, for example, one generator 
suffered a major failure and J. A. Fleming, then employed 
by the Edison Company in London, dismantled it and found 
defects in the commutator insulation. Hopkinson wrote 
agreeing with Fleming’s diagnosis and approving the repairs. 
(Fleming, soon to become professor of electrical technology 
at University College London, is best remembered for his 
work on the Edison effect, leading to the thermionic valve.) 
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Fig. 1. J. Hopkinson (Courtesy of the IEE Archives, London, 
U.K.). 


In one letter, Hopkinson describes his patents relating to 
electric motor control and tries to sell Edison the American 
rights. Two patents were for motor control systems. The third 
was a combination of the control systems with a mechanical 
arrangement used in lifts, hoists, etc., to lock the mechanism 
when the motor is not driving. Edison obtained a report from 
his American patent attorney, R. A. Dyer, and then expressed 
interest in acquiring part of Hopkinson’s patents. Hopkinson 
thought it important to have electrically powered machinery 
in operation at Holborn Viaduct, and there was a hoist that 
presumably used Hopkinson’s patents. 

One of Hopkinson’s reports includes the cheeky com- 
ment, “Edison should test each engine before despatch.” 
Hopkinson’s later reputation stems mainly from his work 
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Fig. 2. Original Edison bipolar dynamo. (Courtesy of Smithsonian 
Institution, Washington, DC.) 


on the detailed design of generator field systems (Fig. 3) 
and the testing of machines by the “back to back” method, 
or “Hopkinson test.” Although the experimental work was 
mostly carried out in the later 1880s, the interest was there 
in 1882. 

A basic problem facing all early electricity supply systems 
was the voltage drop in distribution wires. Two possible solu- 
tions were increasing the system voltage by compounding the 
generators and reducing the losses by improving the circuit 
arrangements. In July 1882, Hopkinson applied for a British 
patent—subsequently granted—for the three-wire distribu- 
tion system. The value of the invention was that it signifi- 
cantly reduced the capital cost of electricity supply. At the 
time Edison had been thinking about distribution systems, as 
is apparent from sketches in his notebooks. Edison obtained 
an American patent for three-wire distribution in November 
1882. 

The English Edison company was one of several compa- 
nies promoting private bills in parliament early in 1882. All 
were seeking general powers to produce and sell electricity 
wherever they might make an agreement with a local au- 
thority, and they sought powers to dig up streets and erect 
poles as necessary. None of the bills proceeded because the 
Board of Trade introduced general legislation, which became 
the Electric Lighting Act of 1882, but the companies con- 
cerned were all invited to give evidence to the House of Com- 
mons Committee considering the bills, and they presented a 
united response, including a joint petition about the financial 
clauses in the bill. 
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Fig. 3. Often referred to as the Edison—Hopkinson dynamo, 
this model implemented Hopkinson’s electromagnetic design 
improvements and was driven by Tower’s spherical engine. (From 
S. P. Thompson, “Dynamo-electric machinery.” Philosophical 
Transactions of the Royal Society, London, England, 1886.) 


The committee began its hearings on April 25, 1882. 
They received nearly a hundred written submissions and 
questioned technical witnesses. Hopkinson gave evidence on 
May 22 and attended other sessions. On June 7, he submitted 
a long report noting issues arising that the Edison Company 
ought to consider. The feature to which Hopkinson drew 
attention first was that the bill contemplated companies’ 
supplying electricity to be used as the customer thought fit, 
with the companies having no control over the way it was 
used. It was therefore important, said Hopkinson, for the 
Edison Company to demonstrate that its supply “lends itself 
most readily to such freedom of use, and for this purpose 
the exhibition of motors and also of arc lights if successful 
at Holborn Viaduct will be of value.” 

Hopkinson listed a number of questions that had to be 
considered. These included “should high potentials be 
forbidden?” “should a company be required to maintain its 
mains charged day and night?” “what variations from the 
standard potential are permissible?” and “should profits be 
limited?” 

Hopkinson’s last surviving report includes a discussion of 
charging methods. He advocated having a fixed charge based 
on maximum demand plus a charge per unit. Edison did not 
like Hopkinson’s two-part method, and a ten-page draft of 
his response survives. He wanted the arrangements for sup- 
plying electricity to be as nearly as possible the same as for 
gas. The gas customer paid simply for the volume of gas 
used, irrespective of when it was used. Therefore, the elec- 
tricity customer should do the same. Edison was not a man 
for diplomacy. “Dr. Hopkinson fails to appreciate the nature 
of the business upon which the Company is about to enter!” 

Edison continued to develop electric lighting and elec- 
tricity supply systems (Fig. 4), though he did little more in 
Britain. The European country where he had the greatest 
long-term involvement was Germany. He died in 1931. Hop- 
kinson became professor of electrical engineering at King’s 
College, London, in 1890, and continued in that post and in 
an active consulting and research career until his death in an 
Alpine climbing accident in 1898. 
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Fig. 4. Some of the early equipment from the first Edison Pearl Street Electrical Light and Power 


Central Station (Courtesy of the Consolidated Edison Company, New York). 


There is no record of the two men ever meeting, though 
they may have met when Edison was in London in 1888. 
The records of their year of particular interaction, 1882, give 
a glimpse into the lives of both men, throw light on tech- 
nical developments at the time, and help us to understand 
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the transfer of technical ideas across the Atlantic—in both 
directions—at a crucial stage in the progress of electrical 


engineering. 


Brian Bowers 
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